An adenoviral vector containing an arg-gly-asp (RGD) motif in the fiber knob enhances protein product levels from transgenes refractory to expression.
Genetic manipulation of the adenovirus type 5 represents one strategy to modify viral transduction properties in vitro and in vivo. In the majority of studies to date, reporter gene activity has been monitored to assess transduction efficiency. BRCA1 is a gene whose protein product is clinically important, biologically toxic, difficult to overexpress, and difficult to detect as an untagged protein species. Thus, it represents an attractive candidate from which to evaluate the efficacy of a gene delivery system. In the present study, transgene expression was assessed employing otherwise isogenic viruses, which differed only in the presence or absence of an RGD integrin-binding motif in the HI loop of the Ad fiber knob. We utilized a combination of BRCA1 expression level comparisons among several human BRCA1/mutant BRCA1/murine Brca1 constructs and reporter gene activity following transduction of a panel of human breast and ovarian tumor cell lines representative of both sporadic and hereditary cases. A general overall concordance in efficiency was observed, whether the biological readout measured was reporter gene activity or steady-state level of ectopic BRCA1 protein produced. Importantly, the expression of full-length wild-type BRCA1 protein, clinically relevant mutant BRCA1 proteins or murine Brca1 was superior when the gene was delivered via the RGD-modified Ad. The ectopic BRCA1 stabilized endogenous BARD1 and this functional effect was evident at lower input viral doses when BRCA1 was delivered via the RGD-modified Ad. Quantitative, noninvasive, real-time image analysis of reporter gene function in nude mice harboring human ovarian tumor xenographs demonstrated a similar enhancement of expression in vivo by the RGD fiber modification, with low levels of transduction of normal mouse mesothelium. These results provide additional evidence supporting the concept that rational modification of viral vectors can result in the delivery of functionally active therapeutic proteins such as BRCA1 that present with technical difficulties with regard to their expression.